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(g) Improvements in or relating to asynchronous transfer mode (ATM) system. 



(57) An asynchronous transfer mode system com- 
prising buffers which are placed at the input 
and output of a core ATM switch and flow 
control means for managing cell flow between 
these buffers. 
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This invention relates to ATM systems and more 
especially it relates to the provision of an ATM switch- 
ing system which can efficiently support bursty non- 
real time traffic. 

Considering firstly technical background relating s 
to the invention, ATM networks and switches support 
a mixture of traffic including bursty traffic. By its na- 
ture, bursty traffic requires high bit rates for part of 
the time and low/zero bit rates for the rest of the time 
In order to efficiently use the bit rate available in a 10 
network, it is necessary to allocate to a connection, 
a lower bit rate than its peak bit rate such that the total 
peak bit rate of all the connections is greater than the 
bit rate of the individual network links. 

ATM cells destined for a particular output port of 15 
an ATM switch will enter the switch from many differ- 
ent input ports. The total instantaneous rate of these 
cell flows may be greater than the output port can sus- 
tain, thus a temporary overload of the output port may ' 
occur. Reducing the output port's average load may 20 
reduce the probability of this overload to an opera- 
tionally acceptable level but this results in a low utili- 
sation of the network which is not usually acceptable. 
In an alternative approach large buffers can be in- 
cluded in the ATM switch which buffer the overload of 25 
cells causing them to be delayed so that they can be 
transmitted at the link rate. 

According to the present invention, an asyn- 
chronous transfer mode system comprises buffers 
which are placed at the input and output of a core ATM 30 
switch and flow control means for managing cell flow 
between these buffers. 

The buffers may be managed to ensure that traf- 
fic is transmitted across the said switch from sub- 
scribers line cards on one side of the switch to sub- 35 
scribers line cards on the other side of the switch in 
accordance with a predetermined quality of service 
traffic specification. 

One flow control system is described in our co- 
pending patent application no GB 9322744.5, which 40 
ensure that peak bit rate allocation across the ATM 
switch is achieved, and further description herein is 
therefore believed to be unnecessary. 

Attention is hereby directed to the foregoing co- 
pending patent application and also our co-pending 45 
patent application GB 9212447.8 which provide use- 
ful background information and which will therefore 
facilitate a better understanding of the present inven- 
tion. 

One embodiment of the present invention will 50 
now be described with reference to the accompanying 
drawings in which; 

FIGURE 1 is a block schematic diagram of an 

overall system and, 

FIGURE 2 is a block schematic diagram showing 55 
flow control. 

The system illustrated in Figure 1 is character- ' 
ised by a plurality of peripheral switch groups (PSG) 



only two of which 1 and 2 are shown. A PSG compris- 
es a number of line cards 3, 4, 5, an ATM concentra- 
tion multiplexer (MUX) 6, and a statistical multiplexing 
unit (SMU) 7a, operatively associated with a flow con- 
troller 7b. Customer equipment, subscriber lines 
feeder lines and trunks (not shown), connect to the 
sw.tch via the line cards 3, 4, 5. The MUX 6, acts as 
a traffic concentrator between the line cards 3, 4, 5 
and the SMU 7a, which in turn connects to the switch 
core or ATM switching network (ASN) 8. This allows 
lines with a low average load, for example subscriber 
lines, to be connected without wasting the throughput 
capacity of the SMU 7a, or ASN 8. The above men- 
tioned input and output buffers and the flow control 
7b apparatus are located within the SMU 7a. 

Physical implementation of the PSG 1, 2 may 
mean that some functional blocks share the same 
physical realisation without losing their separate 
functionality. 

In Figure 2, a switch system is shown in exploded 
form showing data flow from left to right To the ex- 
treme left and right respectively are the ingress 9 and 
egress 10, sides of the line cards and the MUX, and 
these take no part in flow control procedures. Re- 
sources for bursty non-real time traffic over zones 
comprising the ingress 9 and egress 10 sides, are 
managed according to peak bit rate reservation pro- 
tocols. The input side of a SMU 11a and a MUX 12 is 
shown to the left of an ASN 13, whereas the output 
side of a SMU 14a and a MUX 1 5 is shown to the right 
of the ASN 13. y 

Within each SMU 11a,14a, there is one input 
queue for each PSG attached to the ASN 13. Cells 
may be sent independently between any of the PSGs 
according to two limiting factors: 

The output link bit rate from the ASN 1 3 to the 

PSG; 

The input link bit rate from the PSG to the ASN 

13. 

Flow control procedures operate under control of 
units 11b and 14b to manage these limited bit rates 
fairly for all connections, both internally to the switch 
and between PSGs, and to limit bit rate to peak res- 
ervation across the ASN 13. The procedures do not 
allow the total transmission rates from the input 
queues across the ASN 13 input and output links to 
exceed these links capacities. Thus ASN 13 overload 
and cell loss is avoided at the expense of having to 
queue potentially large amounts of data in the input 
queues. 

Once cells have been switched across the ASN 
13 they enter the egress side 10 of the SMU 14a. Here 
the cells are sorted and stored in queues depending 
on the output link they are destined for. If the bit rate 
between the ASN 13 and the PMG is greater than the 
link rate of a line card, the ASN 1 3 may instantaneous- 
ly deliver more cells to a n output port than can be han- 
dled, and for this reason they are queued for control- 
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te of the output port, 
ystem therefore comprises 
• cells pass through a MUX 
?ll flows onto a multiplexed 
it to the statistical multiplex* 
a plurality of queues, one 
*ected to the ASN, non-real 
d. A flow control procedure 
3Gs which avoids internal 
ntaining peak rate reserva- 
j output links. Non-real time 
output queues in order that 
■ switching system at a pre- 
i rate. 

idures must operate to: fair- 
dwidth from the PSG to the 
queues in each SMU; fairly 
dwidth from the ASN to a 
s connected to the ASN; al- 
quality of service required 
andle multicast traffic, and 
traffic', which traffic is de- 
c having a known loss char- 
Jelay characteristic, 
rd procedure is based on 
edures which are described 
cent application no GB 



A system as claimed in Claim 4, wherein the 
queues are operativeiy associated, on both the 
input and output sides of the ATM switching net- 
work with the said flow control means. 

A system as claimed in any preceding claim, 
wherein the flow control means is operated so as 
to achieve peak bit rate allocation across the said 
switch. 
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n Claim 1, wherein the buf- 
fi that cells destined for dif- 
:h groups are stored in sep- 
it an input side of a statisti- 
coupled to the core ATM 
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i Claim 1 or Claim 2, where- 45 
laged to ensure that traffic 
the said switch from sub- 
i one side of the switch to 
s on the other side of the 
with a predetermined qual- so 
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n Claim 3, wherein queues 
ATM switching network are 
lexer from a plurality of line 
leues on an output side of 
ire arranged to feed a plur- 
in output multiplexer. 
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